Glucocorticoid receptors and beta-adrenoceptors in basolateral amygdala modulate synaptic plasticity in hippocampal dentate gyrus, but not in area CA1.
The basolateral amygdala (BLA) is a key structure in a memory-modulatory system that regulates stress and stress hormones (glucocorticoid and noradrenaline) effects on hippocampal functioning. We have shown previously that priming the amygdala differentially affects plasticity in the hippocampal dentate gyrus (DG) and CA1, and mimicked acute stress effect on plasticity in these two subregions. In the present study, we investigated the mechanisms that mobilize the BLA to differentially alter plasticity in DG and CA1. Glucocorticoid receptors antagonist RU 38486 or beta-adrenoceptor antagonist propranolol were microinfused in the BLA, 10 min prior to BLA activation-induced modulation of long-term potentiation (LTP) in DG and CA1. The results showed that neither glucocorticoid nor noradrenergic transmissions in the BLA are necessary for LTP induction and for the impairing effect of amygdala activation on CA1 LTP. In contrast, blockade of glucocorticoid or noradrenergic transmission in BLA, increased baseline synaptic transmission in the DG, but suppressed the enhancing effect of BLA activation on DG LTP. These findings provide further evidence for a differential amygdala control of hippocampal subregions as well as for differential memory processes involving CA1 and DG. They also provide insight into how stress hormones exert their actions on the circuits involved in these processes.